os>B^amnf (J p) 02) & 0 4# 1^ ^ ^ (A) mmwamss^m 

i^^¥9- 508241. 

(43)^B 7^9^(1997)8^190 
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H 0 1 L 21/60 


3 1 1 8824— 4E 


HOIL 21/60 3 1 IS 


23/12 


7220— 4 E 


23/12 L 








^ ^HMBEMf* « (*90H) 




1^H¥8 - 516307 


(71)fflHA 




(86) (22)tiU»B 


¥fK7^(1995)11^13B 






(85)«iR^tt]Q 


¥^9^(1997) 1^24B 






(86)BIBEttiH«# 


PCT/US95/14842 






(87)HIS^M## 


W096/1 5551 


(72)«M« 




(87)BIS^BaB 


¥J«8^(1996) 5 ^239 






(31)fijtcll±S^ 


08/340, 144 






(32)«%B 


1994^11^15B 


(72)«M« 




(33)ff%|g£!Ba 


*ll (US) 




7 ^ U ;«j^SI* U y a^;^:::7^+(94568 


(31)fi$tc«±S#t 


PCT/US94/13373 






(32)«JfeB 


1994^11^160 




7980. 7/-^-h:^>h -203 


(33)ftj^£Sil 


t-7sh'J7 (AT) 


(74)feiA 


*?i± s« m (^2«) 











(54) I«M©«»] m^Si^03mf3>ifi-:^>h<0^ 



(57) 

s«fflT8?s®tce»$ns, ffissitts* (110) 

W^m^/^y^-'J (3 0 4) SgttirtSSWtbfc 
1 ■P®Sgl6««l©«-&. 3£fifSfi (3 0 2) ©±ffl5^ffiC 

■6. BGAJSSC®¥S|«:n5"5r-S^ (4 0 4) 
:it«BWtUfclt3©*tt«©«^. ^}#»« (4 0 
2) ffl±gS^ffit«taJFffT*S^*T. ftTctt©* 
a^«|jSi:*»ft:-'^5'^->'©^»ajai:©WK:. JE 
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3. ^H2K-ywi:tT. MiBS»«ig^?g^1-5;^xs^ >^^JEtc-&t^. IS^^l 
6. ianSS[5n14(^$>6S^*fe«itO#>«rrt:lo(D5fedS8«r^U ^i«^^I±. iSiSS: 
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9. ¥ffll^TS«y>5r5, KC*3V>T. 



14. mw.i^7t^<oh^mmmT&<owm^n\±. m^^^m^^iti^rmw-r^. 
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19. ^'f^%nWSL(omm:i'y^^(r>^fy^\z.^^^ 
*goy'>-5/ ho 

23. a^^i i\z.wk(r>y^y ho 
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25. 65S2^7ci4cOfeSg^fefe«j^©fiJlSS5fe5S±-r?. T*icfiftC2®^= ^-^J^-*^' h 



32. gtliS^^^g:K<^^t5«9lc:6a^^ti6P'i^-A^^i:, 

34. giiiam5ci4<^*5^«ig«:. i&^ms.mmwmvh^. a*3i3 2icEa« 
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oyy^v ho 

, IS^^i i\z.im<oyfrv ho 



39. m^^^'iK-;^^ hO«8^{c5t^LTE;^gJ^Sr<C-r5t8?>c?5^0|S*Tg5«y>ir 
V hlC*5V>T. 

^^bti:^^mf^Tm^y^y ho 

KTg^y>5ry ho 
PiTglry'Jrr/ ho 

43. MSBS^='V7K-^:^h<0«g-?^Sr«§Iofc, fl(rffitt7c<4ofe6gJ««ii<7?ife 



-6- 



S«ry^y ho 



45. ¥fflRT»«y^5^hlCi3V^T. 

<o4^ffl»TS«y^y h, 

47. ^S^TSSy^'^/ h(C*5l^T. 

ft<0^iStt/^'y Kir. 
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48. m^m5L^(DhmMmmn. m-trnKmrn^m-Qh^. m^m4 7{z^m 

52. «^3V3K-;^:^h<oSg^{c:3tfLTffi»^/^-t'fc«)«offii:g^JBl! 
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53. 6ft£2ffi^3>/1^-^v hfl. LCAm^(0^m^y<y^-'-y. bga^^c^ 



56. N^S^T^Sy^y h(C:fcl^T, 

57. ^ffleTS«Fy>5r5. hJc^av^T. 
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58. i|^ffl»T»«y^5/MC*5V^T. 

*ffl»T»«y^y h, 

61. ^SUgy^Jr^y h|C^3V^T. 
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-u- 



) ^s#ff(^^#.saiJi^08/452,255# (^^. m^ms tv^^) (D-umm 
m^ntz ivt^ : g^m^) ^m^nm^^^mmmosmo.uA^'. st/i 9 9 4 

¥11^1 6 0lCtiiR^nfc^(O5t*rtr^PCT4#l1=ttiJi#-^PCT/US94/13373 (WO 9 

wi:^th. m-'mm\c2:^ 1 9 9 3^1 1.^ i e 0{cmp$n/c :isjRf' 

I^-WKAIC is 1 9 9 5¥9fl 2 1 0*CttJR$nfc : 



s (pcB. pwB) oji:frSriiLT. K\^^\zn^t^\c^Kmm^fi^'^^m^h 

Idli. «^!7^^. 7^-y@i!j{bJK>'r-<:^:/ (tab) . 
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-^ic. mi'^^^^-^:^ hm(oi^K&mit. mnmz^iKfj:} rjj mm 
rti^6<)ic^^/c^j mf^co-mtLx. ^mm^f>>h^. -jaaoo^^^K- 
m^xm^m\^^^'Si>mi>^h^o 9^^mmts rfli^wjc^^/^j 
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±«r^tf) <^«tt (ffifS) ^®±lc:jKT?«^$iL. ^fc^®±{cjBtt. x 
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(ULTRA HIGH DENSITY PAD ARRAY CHIP CARRIER) ^#1-5 ^S^f^m 700, 276-^ 
( rpREYMANiCct^^J ) (CjzJ^ft^^n-So fe4#W{C^^g6<j|C§8.T:$tl6<tplC 
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u^T> ^^-/U' yh^^Ti^^ (BGA) m^<y^-i^t^J^o 



90:1 0<O^: ^X^CO*T»i!>^>o ® 1 OS^CO^fflTK-zl^tt. 1^7 
i&(Dm^(D^mf^y<y^-i^^. y>V' if}) yh*'TU-( (LGA) Xh*) 



-16- 



r<l:^origiC-t5. rii^fflP^Tg^iB (solder-down) J i^fjit^h r^Sl^iS^fg/^ 

O^mH^^. t^lt^h^m^^mS^Zihrn^-, 136.366-^. (^Sg5,077.63 

3^. 1^^5,006,673-^. J^t;i^B4, 700. 473-^-CfcS, 
±3* Ufc B G Am^<r>y< y i^ll. P C B JilCit^^ftc/-? ^ >5r-^/^ ij^gpJT 

^<OXm«:. PCB. 3l«:^»(*/^:y'ir-i/(^(r 
liX^$i^fc^»(^:^^(DV^m;5>^ca^B^*;t5«rte^4^5fo-5, Xtd, pcb;&^ 

p c B icif^ai*/^*:/ v?^^ 9v \^^m\zmmt^it}b<osm\t. t^t^^^ 

<7) 1 oOji«H. B G A3ltt L G ASSOift»»:/^ 5. ^-S^^<D4S<D 
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6,344^. I^l®5, 336. I^JgS, 317, 479-^, |^|JB5, 086, 337-^, 1^^5,067,00 
7-^. ^^989.069-^, 893, 172-^. I^SS4, 793, 814-^. 777. 564-^' 

. 1^^4,764,848^-. 1^^4,667,219-^, (^^4. 642, 889-^% (B]® 4, 330. 165-^. m 
^4,295.700-^% (^^4,067.104-^, l^m 795, 037-g-. 1^^3,616,532-^, RX^m 
S3, 509, 270-§-T?feSo 



(2) ^y:^®«Sri|^fflT^^f «>^r5'7' (0II;ttf. FREIMANiKrfr<O02 C 
fFIS5,381.848-§-^#fiS) t. 

-ryr^rEmu. ^tg±0/>-2/ Kic:f^«^tt1-SJ:5lc*ffl-Sry 7u--t5^x 
(*qx.rf. ^S4$lT»5,388.327-^iSr#fl8) :6S§**i5o 

xo\cm-thmAicxi>Mm^nm^^.mmmmos/i52.Bi2-^. i^mo8/34o, 144 

^mmmmB/4S2, 255-^CO0 2 4 A&a 2 4 B . 1^^08/340, 144#<^IS 1 6. 
&tKI^B08/152, Sl2^(Om 2-5 ^^M) 
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:^§^m<omwmm mm) 
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1 A-i 1 Ft#R8$^x:tv\ ) 
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3 7o®^f6}(^^ig5. ^-Rxi^m^^m. WLm^mu^:^^^ m^^s 
5^^^. Mm«^5/^<b. (cvD) t. mi^x\mw9tni^n 
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-22- 



:¥-'x.^(oji^m\^^\^^x^fi^(Dw^^^^'r^ w t ^u^t^o 

{^^^y^—^y^. {pj^g^ (^;tff, PCB. PWB) ^(OmrFzzi^iif.^^iy Y 
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-yu^c^ffeft. ©KS^lcy^^;^ h^¥Sf^J:tt. -Ertilc^D. V^^^/hi:®^ 



X\i±iik:^(o\^^rM^tK flfe;^iw^LT=f*»LT, d^*^5JE;/3S»S:t 
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-25- 



m&mi^s ^B«aft:. &tj?¥ffl:/y ^^e^^ry^n— r-<<j!raiSi^ix-5. y^a 
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1212 Gil. *:|§^;c^o^. m2D- 2F(D&m\cm'oXm&^tltimSC(Dm 

man. LGA:/^yh(Di^<Dmmm(ommmxhbo 
I2I3CI1. :^^m\c^^^fz. y^i/ hcoi&<DmmmoWfm^xh*). locos 

±mmxh^o 

114 oil. bgav'^^/ hof&<^iiife0ii(^if® 



used:. *ig9gic«6ofc, ^m»T^$sy^i/ h<or^mm&m(o-u<omfs 
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4 0, ooop s i J:«?^^/j:^^|^{^^g>^;]r-r5^}|s^) 03T1 1 2 

Hj t^)|sf 80, ooopsij:!? ^^X^im^m^&^^'^^UVd <o 
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(0. 0 0 l>r>^=l ^/Vi? 2 5 V (/xm) ) <^iE^«r^-f -5 7>f 



^(D rgiaiij 0*3;&^Jf-e. ^fc-tcOH^? (0. 00025 ;6^ibO. 0050 

1 1 Oh(Dm\:ihtih^Zti>^'V^^. (01 AiC4B^/^T. #flP>#-^l l 0 a 
. llSffiJ^^^i 1 0O-«S$r^U 1 0B(c*H^tfcgl8S<oilSSIH^$ 

i^Tv^/j^v^ ) m^^^y^^^-^^yhom^izmmi-^m^. mi^mff^mmi i o 
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^SKf^^=iri 1 2) -i^\z.mm (0^) ^ixT. ftkigft. ii^. # 

lai BjcioiNT. fifi6<]?^jrffisgi^^i^ 1 2 0 left, mm\c^ »«='r 1 2 2 

(1 1 2iCGE«) i:, giKiy3:>rH 2 4 (l 1 4 lcec») (bd^a^n-So 

^12:^) m<o'A7t^<oh^nKmm^. ftsgjgggigi 2oo2o(o«sasi 2 0 

a t 1 2 0bO|ffliCt)yhP>1-C<!:*5T?t5. (01 BJC*5V^T. #fi^»-§-l 2 0 

a II, 1 2 0 co-fiSSB^/T^ iggC 1 2 0 b le^f^ Lyb^g^OdSSC 

1 2 0tt. rpj xm^^fi^^mvm^iri^X^tji. m^:^ (mti) ^stts 
m 1 clc*5v^T. m^«j^«f*ssgjK^iS 1 3 otcii, mmc^ mt^r 1 3 2 

(1 1 2\Z.mm) igfTi^ai/H 3 4(11 4ICE») <tdS^tixSo 
fw^ds-T?#$o 01 A<^e»Jco<t5{c, :L<oXo\zhXs «^=>;j<-^>'h ( 



a7cf4<^fo5ttSffi3l^«:. ffiS^j^^^l 3 0C>2o(^Sg$Bl 30atl30b 
(DrnzhtLh-r^tti^X^ho (Hi CfCioVNT. 1 3 0 a It . ^ISSg 

MS^l 3 0<D-iSJ$p^^U. ilSSiSl 3 0b^c^^pJUfcSRo^«asfl/^^^?t^TV^ 

5. ftrnti^x. mKimmmi 3o^ffi^LT, rp* j xmm^ti^$kmx 
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i:^3 : 1^5:U^d?7:t< ti5 : 1 h^^. 1 0 : 1 < f 5 w i: t^Tt ^ 
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i:^:4^^|^CO«Sffif*9-efcSo (1 1 4. 124, 134. 14 4) 
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ic, Vai/ucoronstt, =^r(D^^ m^a. aS) OO. 2-5. 0 (1/ 

o 

/U(Dzzy^/UV^ y^^ti l±tm=l. 5 + 2x0. 7 5 = 3 ^yl^) ftig 
(b) 1. 0^;\^<DWM^^i'^4k(OVy('Y='7tK 3 5^/K^ 



1. 0+2X1. 25 = 3. X. iiMt\.X^<D5 0^-(^a^>^(D 

&m^mm^^^i-^o f^^ti.xiDm'^^Kmmmmn. mB^yA/^/i^o 
\tf2^»i (k) ^^TjkLx. ■f^-ym(Diff3i^m\mmi^x^j^xh^o 

(c) 1. 5 ^yKDii:^SrW1-5^(^!7^-\'3TdS, 2 0 ^/i^O^g, itU^*!] 
5 ^/KDi|fe^<^>KS^<^?^ftS:Wi■SJ:$fC^?^^$i^, 0. 7 5 ^/^^D:=y^>^^ 
X«:^T;^ y^^H^ (^{*:@= l . 5 + 2x0. 75^3^Mo^^tLX 
(Oa^lBSgfigE^^li. |r^l2~3ir7A/^/KOIf;fa^S (k) ^rM/T^LX. ^i^ 
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mt^^>f^>^) <tiS{^-r-<tT/<fv\ tv^9w<S:TfcSo 
132 Art:. fig^2 1 4;55ggjj-bix6fB^=:^jK-*>h2 i 2\zmm^titi. 



1 6 alC:fe»t'5»«S»Jrt:v ig^2 1 4 (DBtB^®<^Jt«W/h$v>a^>Ud*ai:>/j: 
XTjk^tl. f^S2 1 8 ir^S 2 2 O^rWt. ^<?5rW:^(0®tl^ !? ig 

^(o) t^bm^^tix. mm<D^iSLycmK mKmmmm2i o\zH^^ti^, m 
13 2 Aft. :^^m(Di^omm^ji^m. i-/.ct?^m7Ei±cofo6ffizg 

m2A{zmi'X0\^. (2 1 8. 2 20) it. 2 1 6 
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^mtLX(Dm'^mKmm^m\zws^'^hiv^m^tf ( tfj ) t^b^c^FS^tii: 

mtilt. =«rfiS8 {2 16a) Mt^(0^flX^tii^Mzm\^\ 

:^mm^xm\^^^ r^-?^:3VjK-^y hj (m:t^. 212) irv^p^isicii 

A (GaAs) ^O«S<Oa§0/jriftS(WH5tS(D*««:fJ^:r-/>a^^ ^ 
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. m$^&3^j:^:s.mmM\z.m^ti6^>y hV7y^-/i^ (bta) ^<o. 
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^fib (o^i^t^vomm t IIS 5 -is-cco r^n ^ w-r icgE^iji- 5 ;^ x 
'iSi5ti^(Dh^msmm^m (a5ntto&5gHtt«i§) ^^i^Bftit-r^^T^s/ 

E 2 B (i. 2 2 0 Sr/T^-To ffiSSlKSIg 2 2 0 

3^im(c^giM^^$ixTi>6 37<Dv>-fn;&^-cfc-5o Srtaj2 2 20**82 2 
m^^i«)im^ic:i»:)^j^^FP2 2 2ic:^Dy£:oT*$n6o mmtn(o^m22 6 

Kffift^ii 2 2 4 \Ct>tzoXm^iX^c 

^m^mf^n. li^^U^'x^h^. ^S<^a8«I/j:tt*T. Kr>^M<omw^m^ 

(«;t»l. 0. 1-3. 0^/W) »Clfi$n5o 
^S2 2 6{4#]i^1-Sri;5S-e^$o firtSt2 2 2dS 
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®3&>b^l!f&$^^TV^5o ffiSSiBE^^2 5 1-2 5 6CDf?M$g{l. 0. 0 10>< 
^^f^t^^ofc^KOk's^f- (mm) Vitk-^^. «SagElS^2 5 1-2 5 6ll. 
lErHboa^ig (3teig) d^o. 0 0 5-f >''?^^v^o)t«2<^a»/iif 

J: 5 IC. 1iSSJ|^®«<D3feJg 2 5 1 b - 2 5 6 b It, 2 0<OW<7^mVt 

^mwm^ic^m^it^ (^Rif/xnr^-i^'-ymic) tzt^-x^h^o tang 



(Dh6^^mm) ^mmi-^mi i a-i i F\zmLx<D^«i. Rtrm^^^ ( 
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2D- 2 Fit. ^^^^m\f^X. *«S«iSS:^ffiUfc?^ottSS^SiR 

3^2 5 211. ^xi<Dsi->hUv?;^ hi:25^5o '^;^#Vi5^S2 5 211. ffiSSiBESSl 
OK3t«:0fSt5ffiB2 56a. 256b. 256c |C*51>T. «ft (S^Ttt 
^<<^P't,3i®) OgflPSr^r-rSJ:9lC/N'^->{b$n5. ffia2 5 6 a. 2 5 
6b. Xt/2 5 6 cJ;i. r^Dg^-C. «^3>'2K-4; 



>h<Di^l'\zm^t^. -65:112 56a. 256b. StF2 5 6 c«:. CK^mpgT? 
. (fi:«2 5 6 a. 2 5 6b. X052 5 6 c tCi3^^r. »2 5 4 

^•rJ:5lc. *ttB 2 56 b) tc:?l^fiK^F^^5o Ctitt. ««7«iy:^^^ 

%,U(0^<Omf)^. StS 2 5 4 (O^^ljSf (Mx.ff. T/l^^^'^ix, ^ 
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r 2 6 ott^ic. ±^<Dtt;i^-c*fS(c:ii?^®«'iS2 6 2-e^aiM^fi&$n. -^^^ 

E12AiCgiigLX^?^Lfc. dg^ (2 14) <0/>/j:< i: t>RSL^^«Sra9 
^»BI«'J|S|-<!:I^«JCLT. ^»]I5I«»2 6 2«:, ^nfe<om-r5ft«g«5t2 5 
8J;:3r2 6 0Sr5lll(-|$^t. ^gco^. ig;^^ LT<DffiSSjBiS5^2 6 2 

jcm7c4^f4^#^'r^o mmmxms,Lftxoi>z^ mnmmcmm^ti^m^o 
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m7rix\t^<(ooh3r>) <DmKmm,mm2e4tK ^u\zmw^<Di^^^i'^m 



±ia(oft&2 5 0 (o^^fmj^\t. 9c^mm (258) ^ii±ftic<?^^M 
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tLT. ia2DiC@aLT±faLfcftfe^|^«tCLT. ia» (lil^"eil^<0 5*>l 

mQ[^<7mmt. ^^mt^2 7 4<D^mp^{zmw-r6m-(om^x2 7 8^^ 

(!7-f^;^ri^) 2 8 0;&^ ma 2 7 6p^<D^^m^(omm\z^^>v'^ 

«5t2 5 8-C{l^^<. ^aS«2 7 4^Cji:^7K>x-^:/^/$i^6<^:V^p.^-e. fi^ 
i£2 7 0*5i:a^LyS:fti£2 5 0 tltmti:^ t\i^o :i tXh^. MtLX. 

(2 8 0) t^. ttffiW?:^!7^-\'2jfyy'^ V^fti£^^ffi^/^■C, T/U^ri!>i^ 

s« (2 7 4) (r>wm\z,m^\c:^->'f^>ir^fii>. 

1M (2 7 0) (O9:o^'r^y:/x\t. ^<om2 8 2iiK =r2 8 



OICb:toT. S^2 7 SJ^Sr-gt?. §aD2 7 6l^S<7)S«2 7 4 0Bai@ 
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(2 5 4) <^^ffirt-CW:«<. (2 7 4) (OIII3S^«cjC«fi8 $ 
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. ^sicjgfig (trhmt. Rv^^m) ^fi^9i9tvm7cmofj:\^^^mi^-hi:. 

o 



rtllt. WJlHlSS^ (PCB) 0 2(C||^^tL. LGA^<:y<5r->/3 0 4 

PCB 3 0 211. ^-cOiSe (EI^<OJ;$*) ^ffiicfiSc (®^T«^<t^5*> 
40) OJ§g-7-3 0 6$r^L. LGA/^^y^-v?3 0 4fl. -^(T^TaS^ffi 3 0 4 a 
JCgaSI:$tlSSI& (lii^T«:#<Op"^4o) «06Sg^ im^(0^n<0) 3 0 8^ 
y^t/ h 3 0 OH. IH1BS«3 0 2 0^JE&-r5»»«« («8^. ^n'^^ K 
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0<;9±ai3^®3 1 0 a i:T 



giSiSSS 1 0 b JilC^K-rSlflS^^^f 5o ®^ (gI^"CI*^<(Dp^4o) <D 
XJ^S«3 1 OOTSU*® 3 10 b. -r3ito*>;« y^^tiit::^/i^^s-/V3 1 2 

\zm^^ivi> mmrnT^} tLxmm-t^o :ifih^fAmmtK t^t^rxo^yt^ 
^f. ^nm^3 1 oo±gp^®3 1 0 a*^p>iKi2 0-1 oo^/i^j^ftb. 
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PCB3 0 2±IC^0|^T^^*n> LGA^N'ry-Jr-^^^SO 411. ^(Dy< 

5^ K3 0 8z5SffiagJB!S*3 2 OOjtJSSS 2 0 blCgjtttT. liVMCffi^SiKSr 



^7cl4<^fe6^te«ii05fefi^3 2 0 bJl. ^ICSE (^-C^T) ^l5)lC<ifSj 
UT. ^jig3 2 0 b ctdSgi^' (3 0 8) <Dm\:il£timm^i>1tb't:it\zti:^, L 

m\^(oj^^h^^i'^:it\^^iO. r;h.icj:or. 5fefig3 2 0 b355. $^^3 0 8 

:7 u-A^^s 3 oil, nMomwj:. tt^miam^m\^mm^(D!f^BMm- 

lca-g^i-$J:5JC^i^«:J6$*l5o 7^-^85113 3 0(1. 3|5:«:|fl53 3 2 irrtSiS 
mm3 3 4^^'r^o ^U-ASSS 3 0(?5l^»^ffi3 3 4ICI1, 
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Litu^comm 3 3 6 r^m-^ hti^. 

3 1 0 <D±^mm 3 1 0 a 3 3 6 OTfiO (n-c^ir) 

(DXo\ZLXs >^U-A§?ig3 3 014. 3ti*SS3 1 0Sr»f^-r-5w^lC*6. 



-i^3 0 4 (D-^j^^m:^^ 5 r t IC L G A >r - 3 0 4 (OMm:^ y 

fmtm\.xmi^\.\\ 
*^igor<osiiiS«^(oy^y h 3 0 0(0»-&. lBi:g?jffiii*3 2 ottig5ctt*5 

fot^s LGA/^2/<>^-v^3 0 4;?f^ iSSgj^l?!^ 3 2 0 ^{^f^^-yrT. LGA/^? 
y^-'JZO 4 (D/^-;/ K3 0 8 icJE;^ggte$-yrS w t j55£.g-c*>-5p wIlICW;. 
©Il«53 3 6 0Sii:*fRj ffi2SJB!®5RO{ifSj$*x/j^ix 

iS^ J:I9 t^^;5^^^C^>/^V^r<^;^)5|^:.^^/^S, SU<0:^^feilr<^5<t. ^Il$|53 3 6 

o±gB (la-e^r) Wim\t. eki rxj rctt. ffi5:sjK^^3 2 o<o5fe^^3 2 0 

b<t?)t>. %nmWiZ 1 0O±gB^ffi3 1 0 a(;iift</jJ5o rO^JK Txj (4. 
ftaSM^^S 2 0(D^Mo<if$]i:i;iife#-r-5^<l:{c:/^?). ^/hMm^=^>2K- 
:^i^V\:i'^\.XEt:hmm.^h1th't1tmc^ io-2 0^/i^<DmM^ ^<km X 
h^o -JttW^lllg^LT. m^mm^='>^^-^>h\CMLX^S}mmj:EE:hm 
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mmw^ (3 2 0) (Diji^m^ts ttsgg^giss (3 2 0) ic^-frbn-siaiBjfi 



mbMZ. ffiSg^«2S^3 2 0tC^LT. LGA/NV^-i^3 0 4SrT^IC ( 

, A^^3 3 0<^*(*:3 3 2Sr«^oT±«c:®#1-5. !) 5/7^3 

4 OT^So 

ft^W^^^ff^ai^ y •yT'S 4 Oli. 2 0(7?i)g$e3 4 2 t34 4<Sr^-r6o 
342^:344 0^<Oj:5i-. 7 U-A^ig3 3 0O^lfiS^®<0Jtl&-r5Da 

LGA/'?y^-i;*3 0 4O±a^ffi3 0 4 b(;:4x.S« LGA.'^y^-i^O 
T:^^0 r^S&ftj tt, 7 U— A||ijl3 3 0(7>Ji|iaS3 3 6 (0±U^m\z.^^x 

tif^^Vyy (3 4 0) <omn (3 4 2 ^ 3 4 4) iiK [sJgSgS (3 0 2) ^ 
^fz. \ti2^V y:f (3 4 0) , XifX^M<omU<D^LT^mmiiK m^^> 

^-:^>h (3 0 4) {zmmLitM-hi^^^ (^n^) jcf^ffl-BTig-cfos. x 
fimi^=3vxK-^>'h (3 0 4) ±icgais:$ixytt- hv/>'^5^^;:)lo<03:/2K'- 



3 2 0<O5feig8lC^UT. LGA/^'^/>!r-v?3 0 4Sriif^$-fr^>::i:fc. ^ic^l^iD 
(^Jx.«f, LGA/<y^— >?3 0 4) 7 l^-i^^* 3 3 0 rt^t ^ 
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(3 2 0) t05tfiS (3 2 0 b) tC^LT. ^t^^i^ (3 10) (0±Umm 
(3 10 a) tcSt^aSiE (-f/^i?*). 9 0S) -TfoS^lajtcffE-r-So r.(0<t? 

^jg (3 20) cOfS"C>k^nSo LGA/^V'ir-i;3 0 4$^^Sft1-'5::^«:. 
ys/>^ (3 4 0) ^aO^L. LGA^N'5.'5r-i;^35JftUT. ^ ^ 3^^*Xlfe1- 
-^<^ (0mr) ffE^tl^SJC. ffiSSS^^^3 2 0O3fefig3 2 0bW:. T:^ 

fp] (S®-eilTSiI:&ip]) ct D>><^i^*fcit. g|;^fp) (®ffi-CET7K¥J^fpJ 
) <0i^*|fiiJc{gf^-f$riJc:/^5o ftfi^3 2 0bO7K¥^»lcJ:»?, ifefiS3 2 0 
b;^^ ^^^'Vv-K-^V h 3 0 4COig^3 0 8§:«^oT ^Kv^j^ibJ ^-frbtl 
. ^nicJ:or2ic. ftlgtt(OSv^lE;^gl6^^, 3 2 0 (^5fe^g 3 2 

0 b ^m^nViEte-^v h 3 0 4(Omih3 0 8 (DffltCtit fel-^ t d^ftH^iX 

So 



^^0^-/1-3 1 4 tmMm^3 1 2cDfffl(0jf.ffiSr?&P>^*|Ci-5. ^0 r|5»r)j 
^K&mW^ 3 2 0 OSiiESfB 3 2 0 a dS. 3feJg 3 2 0 b <r>y<^—>RX^\f^y^ 

t,tZs Xnm^S 1 0(OT®^®CD^ffljK-/V3 1 4^. &^US 2 0a<Dy< 

m^n^mm^m (320) (o:=r<o9kmiMtti:^mmn^. ±m(o^m^ 
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[US fix, :7U'-A^3^3 3 0. ^X.\Z^^^^3 0 2{zmni^LX^^E^ 



CB (3 0 2) \cmn\^VXyU-M.mm (3 3 0) ^tejl^i?)^- -syji^^jc, ^ 
. l^V3 50if9t2-5$/W:^#< (iE^-e) turtle J; OSgicSfig^tt 

So 

lf>3 5 0;ft^ :7lx-Ai5*3 3 0co*:flc|fI53 3 2i:-#ic?g^$H'5d\ X 
\^-Amm3 3 0(D:^{$n3 3 2\Z^^Hnbtl^s ^mK^^m^j:^^ t \.X 

^E9;j?-;u (3 1 4) m^&:)mm m^it. t^v. y<yh\ y-K) $rt> 
fcp)-rft#:trfe-eji?5:<. y^-yh (3oo) tsi^Sig (302) 

(3 0 6) (om-cm^^mf^^^ti-r^i^oimt Lxmmi'^:^i^mt. ^i^ 
(3 1 4) vy^-mz. mmm^ 002) ±comrs^M 
« (3 0 6) tBE.^^'t^mi^^^Ls ^y^-^yhm^mmx^M 
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(3 5 2) ^^LXy^y h^W (3 3 2) P^^t (X^. ^th^ifLX) ii 
i:^m7r^) [slKSg (3 0 2) iiy^y h^S^-t-So 

m(Om^(OXo\:i. yu-A^^3 3 OAlCfi, i^^Sffi3 1 005TSP«®3 1 
0 b(D^5>T. ^x.rJi?i^l 5 ^>'^^Tm#i-5:$:(2^SlJ3 3 2f>m'fhfl^t:^s 

IS3AftX. ^ScC^M^^ig 3 6 0 (2 6 8ICE») t>^-t» ^^^^3 6 0 

iS-e*>9. mummsm 020) <?:>5feig (320 b) <^f^fflwiER$n-5o « 



ffl3^^^3 6 0O^/jr@6<jti. ^gi>P#(;:. nKmmwm (3 2 0) 
. ^taf^KSr^M-5:A:i:i, ^:s.m^smK m-^=^>^^-^> h(Dii^^\cm:hm 
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m<D\,^irfi(omMm\zn\^xhWt'^^^7L^\,(ox\%fi:\^\ t\^^o:Ltxh^^ 

.310) <^±aSffil^|l3^S*L5. ffi7ctt<^$)5g^««3g (0yxtf. 3 2 0) 
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(3 1 2ICEC») ^^^SSS 5 2«:. ±$B^Si3 5 2 a (310 

a ICEC») t TU$tm 3 5 2 b (310b JC|ZCi5[) ^^-f -So ^^^^ 3 5 2 
. «ffiW>5fW*J*il6S« (PCB. il8SS«) ^5aur^^5o Jl^(DJ:5Jc. ;^ 
/V-j^-zV-S 5 4 $^#S«3 5 2 0_bSi5^® 3 5 2 a ±T»W-r^)«ia«« 
i:. $I^SS3 5 2(^TI(5^®3 5 2 b±-eflim"t$««««^«rW1-6c 

w<?5«^W?5rlll6««l3 5 0(D»^. 2 0(7)5g|fBS::t-*-5a7c:ttOfe5S««3g 
3 5 6J5S. iei5Ki?>;;:i:9. y^$ni^;^;i--J^'-;W'3 5 4(^=S-^-^^#A$ 
JxSo «5c<40fc2)gNtt«jg3 5 6CDTiSg3 5 6 a ( 3 2 0 a 

») ds. ;^/i'-3l^-/i-3 5 4<^2KrrttcT^ofe!)^«^-r5ct5t-^i£«^e6$ti 
S7ct4<^$)^SM«3i3 5 6C0T^ (HE) iSg^fi50;^f;5*-^$nri^^;i^ ^(O 

K^g^ (±I23 0 8{C|ZC«) , X^tm^^'^'^-^y hO^m^r^-zi^i&'f- (T§E 

SSc (ia^Tli^<(;o5^io) (Ditiffl3K-/W3 5 8;iiv S:l^Stg3 5 2(0T 
<l!l^®(c*5i^TJIttii-S. ^/v-2^-/W3 5 4<D»Sffi«{ciEi9:$n5o 
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wti-fbti^o ^w&m 7 ±^mm3 72a (35 2 aicE») tTU^ 

©3 7 2 b (3 5 2 blzmm $rW-r5, $:}^S«3 7 2H. «ffl«J?fc83«lJ*iS 
S« (PCB, ;!)^P>. Xl*>^7:^^y^^ {0»J;trf. ^-y^KSHfe) 



TiSS3 7 6 a (3 5 6 a tCE®:) ;^/^-23^-/^3 7 4 CDTj^Tl^lCO^ofc 9 
^^-r^XoiC^m^^^tl^o S5ctt<Ofc5gtt«5i3 7 eOTill (IS) «Sffl5 

^» m^-V\t^<(Dohl^) <^¥Bas}?— /W3 7 8;6^ /U3 7 

40&aJC*5VNT. ^}^SS3 7 20TIIP^®3 7 2 blCgB^$itSO-e. 
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S^. ffi5ci4<^*>5gM«3g3 7 6<DTfi^Jt. ¥Ba5K-/U3 7 8 



IB<D>^u-i^g^3 3 0. TI20:7U-ixl?^4 3 0^) S^ldg^/i 

mmt) mw}^Li^^::tii^'^m^j:fkWj:unxh^:itiimi^x\^^i> 
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y K-ru^ (BGA) >;/ <5r- PCBlC^at«:y^ 

|gl4fl, B)«IJlHlKSS (PCB) 4 0 2iC|IS^LT, BG A/^•'>'^r-i;4 o 4 

(^ffiHi^) BGAy-^r^/ h4 0 0(^ioo:)|li£^^^l-, r 



^n<Om^) AOB^^t^o h400\t, PCB4 0 20^|£:l-SJS8^ 
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0<0±§iJ^®4 1 0 a ^T§{i^®4 1 0 btC^a-t^^fC5>^^-r5o 1!^ (S>T> 
-eii^<09^5® Oii^ffl<^t:t^<:0iil>^®L^gttfl|a§4 1 4 (Wffift/^^ 
ffl;K-/v^) ^l#Sfi4 1 0<OTa«ffi4 1 0 bT. 7< v^^fiit7.f\^i^s 

t^. :sifs«oT$&^®(-^B3JK--/i-4 1 4$:ii$^-r$(oic:auTv^5o m^^' 



. ^i^mm4 1 oo±$pg^®4 1 0 at^b. ms o-i oo^;vfcJt^#-r5o 

^R^m^^4 2 0O#>«rtt, -tfOSJiEaP (afiffiig) 4 2 0 a l;i*5l^rSi$S 

fitcJBSife^cttT. 3feig 4 2 o b ^^-t^. rttb(^^feJSS4 2 o bti. 

^^fx6^>-Ji^4QS^m't^. m^(OBCA^m{^^<iy^-i^4 0 4\CMl S 

WZ^JKHSBlt. 5fedS84 2 0 b;Jis, jJ?-yv4 0 80^N-^-vaott'^x^t::^ 

m^X. y^Jry h4 0 oil. :£}tS«4 1 0O±«f|5^SD4 1 0 at^hMWi-^ 

'msc(Dn±m^Kmm.mm4 2ot. i<*s«4 1 o<Drumm4 1 o b icga^ 
^tt5«»<o^E3]?-/i-4 1 4 ^^-r^o 

$fSlCfl. ^Ba::^-;^ (4 0 8) \zmf!^^^^rcMZ^ IfS^rc^^ (4 2 0 
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asEi^5!Rcoaj^o±ffl(ftaiK2 2oiciE») ^^rrso t^^t-^^mm (220 
tit. &m(D^m^\t. s 0-3 0 0-7^^ a^^^om^^^-r^^ 

1 4^ry ticj:?), PCB 



4 0 2±{CiiifflKTg^«^Fn^o 

mmm 3 0 0 1 4 0 0 omo^tmrnt. n:K^m.'sm 020. 420) <o 

l^ik. nf&t^LGA (3 0 4) tBCA (4 0 4) xN'y '5r-i^(^5g^(^>S[^, 
STJ^ffiS^l^^^ (3 20, 4 2 0) (D9ct^ (3 2 0 b. 4 20b) tMit^i^^ 
(3 0 4. 4 0 4) cO^QSOtBSggg^ ( 3 0 8 , 4 0 8) 

• i-?5ct>*>. (1) BGA/^•5/^-i;4 0 4^Di|£ffl7K-/^4 0 8 ttaS^Jj^Mi^ 

4 2 ocD5feiss4 2 0 b t(Dmv. ^mic^mLitmmmtmmcLx. &m^t^ 

-^^mm-^Zt. (2) 4^02K-/W4O8^. m:^j^g^4 2 0O3fedS4 2 

;tjS^^^<^-tai«^^;t^rt (£iSft<o|lft«3 o otcioV>T. ffiSgliK]giR3 

2 OO^dgS 2 0 blC^LT, T:^llLGA/>'!y<>— i^3 0 4fi!>/<5' KSOSS- 
i^JEf SJ^:fe^^3 4 0<!:llMR86^lw) T^-S, 

:7U-ASS4 3 0tCtt, !SXmonMm3 0 0<Dm^(OX^\Z^ X«pS«4 1 
0<^^iao*h>«9lcE^^c|x§^ :$:#:$i55>4 3 2?!>5;^<9. ^^^S«4 1 0(0±^ 

^iRl^iSfc) (OSI«4 3 6dJ 
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M«i§4 2 o<D9ct^4 2 0 b irOBa-e. a*W?^iffi:^gte*rtfcb1-««4 4 0 

«:^W4«!I«4 4 0*S. 04IC^$ixT*5O. ±aS«Di4 4 2a. Ta*ffi4 

4 2 b. RXl^^mQ4 4 4^^-^^. ^m^^^W^4 4 2 ((214 A^#^) 
€:^tfo «I^^MP4 4 4«:. ¥ea2}?-/i-4 0 SOTU-r^i^r^Stt-SOlC^i^:*; 
t<, JLoBGAi|tatflc/'«5/'$r-^^4 0 4<Oji5flJ:?) t/jN$V\ BGAiN»flc/'5 
3'^-v?4 0 4J1. 5p^/i:¥EII*4 4 2 0±«fe^®4 4 2 a JCioVNTS^^^it 
-^riilC^Ur. ¥m.ti:W'mmm4 4 2(0±S5^®4 4 2 a iCiSK^ixfc. # 
» (EI4tc^-f<OH:2o) (0«Jt*4 4 6lf<?>ttSoaa?fc^a-e«l||ic^l#$ 

|g® 4 4 2 a tC^jt6^IC^ftT. BGAy<y^-i>(Dnmznff.t^VLmm^iS 
V^T. BGA/^y^— S^4 0 4<OjE56/.C(iS*i6^(*iiEt*5r 



i:t-CtSo ia^<^i:5l-. ¥S i:^y-f^) il«4 4 2ll, 7U-A*«c4 3 

«l«4 4 OtCflX. ¥®il*4 4 2. &t;^^tVlC^S$ix-5/<y^-i^4 0 4 
Sr, 7U--6.||^4 3 0. &t5^*i.i;i@:^$ix63t^^S«4 l OtC»LTffi*fpI 

^{C^^tt. 7U-A^^4 3 0<7>3(!:{z(:4 3 2l^<0^?H4 5 2f>^hmWi'bo 
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;ttf. :i^yy:?'4 4 6lcj;!?) |^^*h,5o T-A4 5 4 ;5SlHie mx.ti. 9 0 
^3^111 80S) ;^7><^4 4 236K ^mi^^<y^-i^(0^m:r^-J\^4 

0 8^. Si$SS<^±eii^®4 1 0 a t1SLf^^^j::^\h\c^ tBSa«!il^4 2 0 



^icri. ^©^!J»30^filJE*tirig-e^$nTV^S, BGA 4 04 

^Jfi^aj 3 0 0 i: 4 0 0 or^O^^ll, HJS^J 3 0 0 X^m& 3 1 0 
(Sl-C^T) 0»tt:^iSr5pJffi-rS0lc^UT. IIJ£fi^4 0 0tt. 
Wlc-^nifA;^ ( Tz i f J ) y-yy hSra«1-6^«i)ic. «^ffiiO«tt;^^fiJ 

£ilitrfClft5^Lfclllfe0!l3 0 0(O#a(O!|#®ll. II1601I4 0 OlCt>^i?ia,trrt 
;&5-Ct. :7U-i^^5^d^e>®#1--5eg^t>-d:tfV4 5 0 (3 5 0{incgsr) 
PCBSr^Lfc^l^:l-^:;t4 5 2 (3 5 2lC2C«r) t. y i--M.^m<om^Jii>m 

tt-e. (4 14) {zx^j^^^ti^^miii^\^MLxm^(o^m^mAir 

mmm^ (^m^s il3A(^3 6 0lc|zn») t%:^t^o 

^mcommm 300 <o^^a:> 420 o&mn 4 2 0 a 35s 
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V\ -^n^fA;^ ( Tz i f J ) m^y^y h^mm-r^, itf^^V (3 4 6 

^^^fi^3 0 0(!:4 0 0lc:fc^f^T. y^5/htt PCBHS^sa^^r 

&^t\.^^:^mm^m (420) jKi3 5/u<o^»ssr^i-6w^tc:/j?5c ^ 
tt^o5t5g (4 2 0 b) (ci3(.>T. a:^tm;5Mc:^t < > m^\m5^/Vt'th 

w<h*5-ctSc BGA/^•s''5^-^^ (4 0 4) (4 0 8) « 

. jRjSO^/WDBS^^t-rsr^dJfcSo 



07K-/V4 0 8<0^®^:»tti-S. ffiSg^JKilSl4 2 0O5fe«S4 2 0b . 

-^tC. 1fi:^^M^4 2 0(D^fig4 2 0 ht)*\ :^A\^y<-4 5 4 Of^SjJCit.l: 
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«?§UT. mv^X&i>^h:^-^t®\^^^^ *BS^g2Sig4 2 0(DifeiSj84 2 0 b 

mbfi-X^h^tK iBSggEgjg (4 2 0) (O^mK ij^ffl^K-yU (4 0 8) 
lCiE?iic:4>iil^Wt:tf>n/^v^i:. mKmtgmmt^. ±:^RxiT:^\c (@4BT^T 

T) i>m»^^ti. ^ti\zm^^xm^Mm^<}^^j:<^jii>. -f&^t^^mmtL 

|g4Cll. BGASI^*»flcy>'3/>5r-v? (4 04) 



h (4 4 2) (wS^-f-Sloof^^ftte^r^-r, w<D|??<DS^. ?S»j:/u-h4 
4 2' (4 4 2icEe») icfi. lo(o:^#/^:;t (4 4 4{::EcSJc) xafj:<. 

W7riX\t^<<Oih2o) (D'KAAA' t^^t^hfl^o ^:;v:4 4 4* BG 
Ay^y^-^J4 0 4 <0^;£:-r5^SJK-/W4 0 8 i:!^'^^^, EKc^t^I" J: p Id. 
?t4 4 4' fi. v'-yM^nhh (^Jxl^, R«i?J^) . m»l7'l--h4 4 2* (OT 
& (lilr^T) rtitiT'u- hco±^ (iaT*l.T) ^mc*3 

V^T/h^v>iSmiS:^i-So hc;5±??i5^®lc*3itS5\4 4 4 ' (^E^Jl 

. *B;3?-/i-4 0 8:65gSJcRii-rS(^^^tilcr5cO*C+4)'-Cfc!9. 

mtfJ^l 0^/WTfo5o ^^•y>5r-v?4 04d5rtft7^U-f4 4 2* ±ice^$ 

ti^t. ^i&T'u- h4 4 2' II. it^^ffl3j?-;v4 0 8o±{aj (!S-ei,r) 
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( ricoiitfj ) :Lt\zfj^r>. ^(nf^m. (i) bga 

y<^)^^-iyi!>m:^\^\:i^mLX. mK^tmm (4 2 0) (D9t^ (4 2 0 b) t 

EEtimmitx^ibbti. tft. (2) T^-^<o (^-e^-c) ^tt^^m^^-McRi^ 
t 



Bl4CI;:BlilLTiai5^'r5S&ICj;oT, /<y^-i^^^-/V (4 0 8) <i:/NV 
(4 0 4) (0:ii.;,i;<Dra-e. :6:^5^/vi:/j:SCid5«a$nytv ft 

ie>4 4 6;d\ h4 4 2(DmU(D/<y^-i^mfR^Vi^i'h:it\ct^^ 

^mmm (420) (ommi^K ^<y^-i^f&x (y<y^-i^^»^mz) mem 
i^^-mLxmm'r^<&e:^i^^titi. «±«> (waii. 4 4 6) srasttt^r 

r&KiT'i— h (0iJ^rt!. 4 4 2) iidTlfr-^tSi^^^vxK-^^^-h (mii. 
4 0 4) ^%^i-^t\f^vmmtK 04Clc:li»LTKi|BLfcJ:5Jc, ?&»>^^ 

-hf^o:;^ m:tfi. 4 4 4' ) (omm\cxr>^±\cm^^in^:Lt\t-m\c» 

mxh^o L:6-L. h^m<om^=^^^^^-:^>h m^.^!. 4 0 4) lCg8LT. 

d^d^sflfy-cti. ±3^<o«iti?) (4 4 6) t\^^^ftmmtK mmtm 
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rtmmm^Tjk-t. ±^<r>mmm4oo<r>^. $i$sk (4 1 o) i^5»±««§<D 

t^i^vh^. tg^=rv4e-^>s (4 0 4) tmmLx. ^<D^^, ^<ot:&^ ( 

4 0 8) i^^'^7t^(Dh^n:Emm^^ (420) <o9cf^ (420b) ts.:t]mm 

f^o wixtt. El4DlC®5>m6^IC:^$ixT*5»?. lEl4DI^. 5:ltS:K4 5 4 

5«SgjK^i!l4 5 2 S:Wi-5^ffi«3j4 5 0 o ;^ ix^^^ti^;^/!--*-/^ 
(4 1 2IC2E») . SU^^ffl3}^->'V (4 1 4\zmm la^O^ia^kc^^fca^)!^ 

i!l?^4 5 2<Dft«8<^. m^3y;i^-*:^h (^m^. 4 0 4tcBEtt) (Dig-^^4 

5 6 (4 0 8IC:K») t(Dmxfj:i^tlbZti>^m^L\^\ Z<Dn^(Dtz^\C^ W- 
mii^(Om»mt4S8i)*^mibtl. Ztl\t. «5c^*Ofc-5ffiSSigS^4 5 2*5 

^3 6oizm^i-^tK mWiW4 5 8cD^m {4 e oxmrn^ntz^wic^^ 



-ISt^fm^V. y>Jry h3 00^4 0 0 (Hlfe^ 4 5 0 Sr^tp) \t^\C. ^ 

Ea2K-7P"efcSd5. ^ti\zwi&^tifj:i\ mmmmi>-^\^bti^o mz. 
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. 5A-5D> 6A-6D> RXJ^l A- 7 BizmmLX . li\C^m\cm^^tlX 
ffiSSiKSi!l<^5feSS5 0 2 b«:. ffi;&>tc«* (^«) LT. ¥033?-/i-5 0 8;65 
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las Bit. mz(ohGAy<y^-^j{mm\.fz.. n:s.^u^m<o^r t\.x(o 

tbbAt^. ^m^y- h m t-hr^^^h,^^ 5 5 2 5 5 4 

^n^n. SlSfflS 52a^:554a. ^tt/3feSS5 52bt554b 

y'5r-v?<^>^»/>-y nz^t>^hfl^o f*:^^^5 5 2tb 5 4 COti^aiJ^^^ii, 

::<7)||Jfe«RI5 5 0(c:fci>T. 5 5 2 ^ 5 5 4 ^(3[)S 

l£SSg5 52a^554a SJiElH55 52ci:554c 5o :i 

tb^iOSi^epS 52c.t554cli. 5:t^{C^¥ffi^?:^f c^:dW* UV\ f*:^|g 
ig (552. 554) W:. ^i?)Sa3g$n5»m7C^4<^fcSgte«jg-efe9, 

ii^siss 6 0 (2 6 6lcec») ;6SK:J:tbiX^o S^*SI&5 6 0 



S^i^ttm^^iS^lcffM^n. ^f^^^lC^i. {$:S^3^5 5 2i: 5 5 
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